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METHOD AND KIT FOR PREPARING A DENTAL ABUTMENT 



FIELD OF THE INVENTION 

The present invention relates to the field of dental renewal procedures and 
particularly to accessories for use in making an abutment and a dental prosthesis that 
fits this abutment. 

BACKGROUND OF THE INVENTION 

A dental prosthesis generally comprises a hollow core, surrounded by an 
infrastructure which, in turn, is surrounded by an esthetic veneer facing that is shaped to 
replicate, as nearly as possible, the missing tooth. 

It is known in the art to attach a dental prosthesis to a patient's jaw using a 
dental implant that is embedded in the patient's jaw. Dental implants generally comprise 
a threaded hollow tube with an opening at one end. Surrounding the open end of the 
dental implant is an engaging head with a raised geometric abutment. The shape of the 
abutment corresponds, inversely, to the shape of the recess on the engaging head of the 
prosthetic tooth. 

It is known in the art to facilitate the design of a dental prosthesis with an 
accurate model of the patient's teeth and gums formed by taking a negative impression 
of the patient's oral cavity and producing from the impression a positive that may be 
formed using a plaster cast or epoxy. A replica of the dental implant usually formed of 
less expensive material is embedded into the model. There are two different standard 
methods for fitting a dental prosthesis on to the dental implant. According to one 
approach, an abutment is first fitted to the dental implant and forms the base for 
attaching a dental prosthesis thereto, the dental prosthesis being prepared in a separate 
process. According to a second approach, the dental prosthesis and abutment are 
preformed as a single unit which is screwed on to the dental implant. To this end, there 
must be provided an aperture in the dental prosthesis for accommodating a screw that 
engages the dental implant and this must later be covered with material such as 
composite so as to hide the aperture. 
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In the first approach where the dental prosthesis is prepared separate from the 
abutment, a coping being a hollow shell whose internal surface matches the external 
contour of the abutment may be fitted on to the abutment to serve as a foundation for 
the dental prosthesis. Alternatively, a wax model may be produced directly on the 
5 abutment and used to cast the foundation for the dental prosthesis using standard 
techniques or CAD/CAM. 

The conventional way to make a dental prosthesis such as a crown based on an 
implant is: 

• to install the implant 

10 • to adapt an abutment on the implant 

• to form a crown or other prosthetic that fits the abutment 

Such an approach requires that an abutment be matched at one end to the dental 
implant and at the other end for accommodating a prosthesis that is prepared in a 
separate process. The prosthesis is provided with a hollow portion that is mated to the 
15 abutment. 

Basically, the quality of the definitive reconstruction depends on the following: 

• the quality of the dental implant, i.e. the appropriateness of its location and 

direction for accommodating the abutment; 

• the design of the abutment; 

20 • the fit of the abutment on the implant; and 

• the fit of the crown or other prosthetic on the abutment. 

Extensive effort has been expended in the art to improve the efficiency and the 
accuracy of this procedure both in the laboratory .and the dentist's clinic. 

For example, US 5,829,977 (Rogers et al) published Nov. 3, 1998 and entitled 

25 "Two-piece dental abutment discloses a two-piece abutment system. The first part 
includes a tapering inner surface which is part of a bore extending entirely through the 
first part. The first part includes a socket for mating with a boss or post on a dental 
implant. The elongated second part includes a threaded stem for engaging a threaded 
bore with a dental implant and a post which extends above the first part. The second 

30 part extends through the bore of the first part and is screwed into the implant As the 
second part is screwed into the implant, a tapering external surface on the post of the 
second part frictionally locks with the tapering inner surface of the first part. 
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Conceptually, it would be more efficient once the implant is installed to 
proceed in the following order: 

• Use an "Ideal Crown" (or definitive prosthesis) that is not constrained to fit 
a pre-fabricated abutment that may have either a wrong angle fit, or a poor 

5 design. 

• Use an "Ideal Abutment" that provides both an ideal fit to the crown and an 

ideal fit to the implant. 
The difficulties that arise in realization this concept include the following: 

• The abutment is a solid one piece 

l o • The relation between the position of the crown and the implant may vary 

BRIEF SUMMARY OF THE INVENTION 

It is therefore a principal object of the present invention to provide accessories 
and methods to permit the dental surgeon to finalize an abutment (directly in his clinic) 
that ideally fits the crown as well as the implant. 
15 It is a further object to provide accessories and methods to permit the dental 

technician to make an abutment more simply as well as the prosthesis that fits on it. 

It is a further object to provide accessories and methods to permit an ideal 
crown or other dental prosthesis to be pre-fabricated and fitted into a patient's mouth by 
means of one or more abutments that are not pre-formed thus obviating the need for the 
20 dental prosthesis to be customized to the abutment as is currently required. 

These objects are realized in accordance with a first aspect of the invention by 
means of a method for forming an abutment for interfacing a dental prosthesis to a 
dental implant or a duplicate thereof inserted into a patient's jaw or a model thereof, the 
method comprising: 

25 positioning or assuming a pre-fabricated dental prosthesis in the patient's jaw 

or the model thereof so that it is properly matched to the patient's dentition thus 
defining an unknown and arbitrary spatial disposition between the dental prosthesis and 
the dental implant; and 

subsequently constructing an abutment to match the spatial disposition between 
30 the dental implant and the dental prosthesis. 

Such a method may be realized as follows: 
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removably and reproducibly attaching to the dental implant or said duplicate an 
intra-implant element that is or may be bonded to an intra-crown element via a resilient 
bonding material so as to form a deformable connection between the intra-crown 
element and the intra-implant element; 

5 adjusting the intra-crown element relative to the intra-implant element so as to 

form a model abutment that is properly adjusted to the dental implant or said duplicate 
and is properly positioned to receive a dental prosthesis; 

removing the model abutment from the dental implant or said duplicate without 
deforming the model abutment; and 

10 using the model abutment to form a permanent abutment. 

Thus in accordance with the invention the abutment is formed in two parts: (a) 
an intra-crown element that fits the ideal dental prosthesis exactly, and (b) an intra- 
implant element that fits the implant exactly and can be removably and reproducibly 
attached thereto, for example by snap-fitting. The abutment having been thus formed, 

15 all that remains is to then connect them in an accurate mutual relation that may be 
dictated in the clinic by the precise positioning of the definitive prosthesis. Since the 
"abutment according to the invention allows a pre-fabricated prosthesis to be properly 
suited to the abutment as opposed to hitherto proposed techniques where the preparation 
of the abutment must precede the construction of the prosthesis, the abutment according 

20 to the invention may and sometimes will be referred to as a "reverse abutment." In this 
connection, it should be noted that the term "reverse abutment" is equally applicable 
both to the model abutment and to the permanent abutment prepared therefrom. 

The two parts of the abutment must be connected by a resilient connection that 
is capable of adapting itself to each case so as to ensure a joint that is properly oriented 

25 for each ideal crown and implant. 

In the laboratory, the connection can be made in a first stage using a soft wax 
which is flexible, and then completed in a second stage by the means of a regular stable 
wax. In the clinic the ideal connection between the intra-crown element and the intra- 
implant element can be dictated by the optimal positioning of the definitive prosthesis 

30 that fits the intra-crown element, the crown being maintained in the optimal position by 
the means of a j ig, for example. 
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In accordance with another aspect of the invention there is provided a kit for 
preparing an abutment for interfacing a dental prosthesis to a dental implant or a 
duplicate thereof inserted into a patient's jaw or a model thereof, the kit comprising: 

a plurality of intra-implant elements each adapted for a different dental implant 
5 or duplicate; and 

a plurality of intra-crown elements suited for different sizes and morphologies 
of teeth to be reconstructed, each of the intra-crown elements being adapted for a 
respective dental prosthesis and each being suited for bonding to any one of said intra- 
implant elements via a resilient bonding material so as to form a model abutment that is 
10 properly adjusted to a selected dental implant or said duplicate corresponding to a 
selected intra-implant element and is properly positioned to receive a dental prosthesis; 

whereby the dental prosthesis may be secured to a permanent abutment formed 
from the model abutment. 

Such a kit offers the technician different components useful for creating the 
15 master model of the patient's mouth and for making the abutment and the definitive 
prosthesis. These components are: 

• one or more universal adapters, whose function is to serve as a base for 
permitting the positioning of an intra-crown element replicate. The external 
design of this base must be retentive, and the internal part designed to 

20 receive the lower part of the intra-crown element replicate. 

• a plurality of intra-crown element replicates each adapted for precise fitting 
to the universal adapter and being configured for fitting to the intra-crown 
element replicate a dental prosthesis so as to properly and reproducibly 
locate the dental prosthesis in a model of the patient's mouth containing 

25 one or more said adapters. 

One of the advantages of this technique is that it is possible to have an intra- 
crown element with an anatomical cross-section and contour allowing an appropriate 
cervical profile. 

The kit may further include a plurality of intra-crown element replicates each 
30 adapted for precise fitting to the universal adapter and being configured for fitting to the 
intra-crown element replicate a dental prosthesis so as to properly and reproducibly 
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locate the dental prosthesis in a model of the patient's mouth containing one or more 
such adapters. 

The kit may further include a plurality of temporary or definitive crowns each 
adapted for fitting to a respective intra-crown element replicate. 

5 When making a master model for the definitive prosthesis, the practitioner 

communicates to the technician the Mesio-Distal and Bucco-Lingual positions of the 
implant's emergence according to his treatment plan. Reasonable inaccuracies in the 
practitioner's estimate or in the technician's implementation of the treatment plan will 
be corrected by the Reverse Abutment. The technician then installs on the master cast 

10 model a replicate of the intra-crown element (chosen from the kit) fitting on an adapter 
which serves as a universal positioning replicate positioned according to the 
practitioner's treatment plan. 

For making customized abutments the technician can use an intra-crown 
element from the kit and connect it to a machined base cylinder which is the intra- 

15 implant element. The connection can be made with a soft wax which is flexible and 
completed after the connection with a regular wax. 

The intra-crown element can be in wax, aery 1 for casting, or any kind of acryl 
to be part of the temporary abutment, but also in porcelain, gold, non-precious metal or 
any other material compatible with the function of the intra-crown-element as described 

20 above. 

A temporary crown can be made Using a coping from the kit, which can be 
formed of plastics and has an internal hollow that is of complementary shape to an 
external contour of the appropriate intra-crown element that matches the temporary 
crown. The coping fits on to the intra-crown element that is part of the abutment and 

25 serves as a base for constructing thereon the temporary crown. The coping may be 
formed of any suitable material such as wax, acryl, gold, non-precious metal, porcelain, 
zirconia, alumina and any other material suitable for forming a dental prosthesis. 

For making the definitive prosthesis the technician can use gold coping, non- 
precious coping, porcelain coping or any other coping made in a compatible material 

30 with the described method (for each intra-crown element correspond all these kind of 
copings). 

All components in the kit described above can be obtained separately. 
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The intra-crown element and the intra-implant element may be discrete 
elements that are bonded in the clinic using a resilient bonding material that allows 
deformation of the connection between the intra-crown element and the intra-implant 
element prior to attaining optimal orientation, whereupon the resilient bonding material 

5 may be strengthened either by curing, where appropriate, or by the addition of filler 
material. Alternatively, the resilient joint may be. a deformable membrane that encloses 
the intra-crown element and the intra-implant element and is amenable to curing, for 
example, by the application of light. 

Likewise, the intra-crown element and the intra-implant element may 

10 themselves contain a product, such a light cure composite (usually used in dentistry). 
The composite has its own elasticity before light curing and permits to adapt the relation 
of the future crown and the implant through its fitting on the intra-crown element of the 
reverse abutment. 

As noted above, a jig may be used to maintain the crown in the ideal location 
15 for dictating the position of the abutment. 

Once the reverse abutment is well fitted into the implant and the crown is well 
" fitted on the abutment so that its position is definitely accurate, it is possible to light 
cure the composite (either directly or through a prepared path on the intra-crown 
element and the crown) and obtain a solid one-piece abutment that is perfectly adapted 
20 both to the implant and to the ideal crown (accomplished without any constraint 
originating from the abutment position). 

Another option is to use a composite contained in a plastic membrane, position 
it between the intra-implant element and the intra-crown element and then light cure it. 

If the practitioner decides to use the cast technique, once the reverse abutment 
25 is deposed, he has to create in a second phase, a way to spiral it to the implant and to 
finish the interface between the abutment and the gum. 

Should the practitioner decide to receive an abutment manufactured by CAM 
he will have to scan the connected elements. In this case, there is no need for the 
technician to create a way to screw it on the implant since the CAD/CAM system will 
30 automatically create a screw thread for screwing the abutment to the implant. 
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Another possibility is to obtain the definitive connection in the clinic, for 
example, between a gold or porcelain intra-crown element and compatible base cylinder 
fitting on the implant. 

The invention also takes into account that different manufacturers produce 
5 implants of different dimensions such that it may be possible to use the implant of one 
manufacturer with a coping of another manufacturer and an intra-crown element 
according to the invention that is of complementary form. Should the technician decide 
to make a regular custom abutment (without using the preparation abutment kit), 
working with a CAD/CAM system, it is possible to receive a customized intra-crown 
10 element replicate, a customized intra-crown element or coping in titanium, zirconium or 
any other material compatible for working with a specific manufacturer. In this case the 
positioning replicate must be like the original implant analog delivered by the implant 
manufacturer. 

Using an appropriate scanning and a CAD/CAM system it is possible to 

15 produce: 

• the permanent abutment, whose form can be replicated by scanning after 
the two connected elements of the model abutment are scanned; 

• the ideal temporary and definitive crowns with the internal preparation that 
fits the ideal abutment; 

20 • the intra-crown element of the reverse abutment; 

• the coping of the future crown that fits intra-crown element of the reverse 
abutment. 

The different stages corresponding to the appropriate scanning and CAD/CAM 
system are: 

25 • At the clinic the dental surgeon has to take an impression of the upper and 

lower jaw, measure the gum height and estimate the Mesio-Distal and 
Bucco-Lingual positions of the implant and abutment as well as their future 
angulations; 

Further to this, four possibilities present themselves: 
30 (i) The impressions are invested and prepared as said above including the 

chosen positioning replicate, following which the technician builds a wax 



WO 2005/009272 PCT/IL2004/000677 

-9- 

model of the ideal prosthesis including the ideal relations with the gum 
and then scans it. 

(ii) The master model is prepared according to (i), then the technician 
positions the machined base cylinder on the positioning replicate and 

5 applies wax on it in order to make the model of the ideal intra-crown 

element; 

(iii) Once the impressions are prepared according to (i) they are directly 
scanned and the relation between them is recorded; 

(iv) An optical impression is taken or either the upper and lower jaws are 
10 directly scanned using other technologies, and the relation between them 

is also recorded. 

Next, by the means of a CAD/CAM system and appropriate software the 
following components can be manufactured: 

• the prosthesis that corresponds to the external contour carved by the 
15 technician or the infrastructure corresponding to this external contour, 

permitting design and manufacture of the intra-crown element replicate, the 
intra-crown element or the ideal reverse abutment that fits the element(s) of 
the prosthesis supported by an implant according to (i). 

• the intra-crown element replicate, the intra-crown element, the copings that 
20 fit on the replicate that allows the technician to make the temporary and the 

definitive prostheses according to (ii). 

• the crown or bridge and the intra-crown element(s) of the abutments) 
corresponding to the implant(s), according to(ii) and(iii), requiring the 
technician to design the future prosthesis on the computer (this can be 

25 easily done by inverting the symmetric tooth if it exists on the scanned 

model). 

Further features and advantages of the invention will be apparent from the 
description below. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In order to understand the invention and to see how it may be carried out in 
practice, some preferred embodiments will now be described, by way of non-limiting 
example only, with reference to the accompanying drawings, in which: 
5 Fig. 1 is a pictorial representation illustrating the position of the ideal crown 

related to the opposite tooth and the soft tissue ideally positioned; 

Figs. 2a and 2b are pictorial representations illustrating an abutment that is 
prepared according to the invention; 

Fig. 3 is a pictorial representation illustrating a modification to the abutment 
10 shown in Fig. 2 by adding mechanical reinforcements; 

Fig. 4 is a pictorial representation illustrating a modification to the abutment 
shown in Fig. 2 by adding mechanical reinforcements that make the abutment stronger 
as well as more flexible; 

Figs. 5a to 5e show pictorially different components that may be used to 
15 prepare the abutment shown in Fig. 2 and a dental prosthesis therefor; 

Fig. 6 shows pictorially a perspective view of a universal adapter and intra- 
crown element replicate shown in Fig. 5. 

Fig. 7 is a pictorial representation illustrating a method for preparing a crown 
for fitting to a naturally devitalized tooth via an intra-crown element in accordance with 
20 an application of the present invention; 

Figs. 8a and 8b are pictorial representations illustrating details of the crown 
and enclosed intra-crown element shown in Fig. 6 in accordance with an embodiment of 
the invention; and 

Fig. 9 is a pictorial representation illustrating a method for forming a base of a 
25 dental prosthesis for attaching to a dental implant or a duplicate thereof in accordance 
with an application of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

In the following description of some preferred embodiments of the invention, 
identical or equivalent components that appear in more than one figure will be referred 
30 to by the same reference numerals. It should also be understood that while the following 
embodiments are described with regard to the preparation of an abutment for a crown, 
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. the same principles apply to the preparation of abutments for supporting other dental 
prostheses. Likewise, since it is known that a dental prosthesis may be a bridge that 
replicates more than one tooth, the term "dental prosthesis" as used herein is not to be 
understood as limited to a single tooth or crown. 
5 Fig. 1 shows pictorially a detail of a patient's mouth shown generally as 10 

having an upper jaw 1 1 in which a dental implant 12 is inserted. An ideal crown 13, so 
called because it is prepared and positioned to match the patient's dentition, is 
positioned so that its rear end is concealed behind the patient's gums 14. Once this is 
done, the spatial disposition between the dental implant 12 and the ideal crown 13 
10 defines an unknown and arbitrary relationship that must be maintained in order to 
realize the ideal crown esthetically and functionally. 

The invention allows this unknown and arbitrary relationship to be maintained 
by providing an abutment 20 (shown in Fig. 2) that is prepared to match perfectly the 
spatial disposition between the dental implant 12 and the ideal crown 13 after the crown 
15 13 is positioned. As noted above, this is the very reverse of what is conventionally done 
where the abutment is constructed first and only then is the crown or other prosthesis 
* supported thereon. 

It should be noted that the techniques according to the invention are applicable 
for use in both the dental clinic where rehabilitation is performed by the dental 

20 practitioner on the patient and also in the laboratory where a dental technician uses a 
model to prepare the abutment. In the clinic, the abutment supports the pre-fabricated 
dental prosthesis on the dental implant in the patient's jaw. In the laboratory, the dental 
prosthesis need not yet be fabricated and the technician works with a model of the 
patient's jaw prepared from an impression to construct the abutment based on 

25 experience and know-how to provide a best fit in relation to adjacent teeth to support 
the ideal dental prosthesis that will be made later. Thus, in the laboratory, the abutment 
is typically constructed on a duplicate of the dental implant in a model of the patient's 
jaw to support an imaginary dental prosthesis whose location on the abutment is 
assumed. Alternatively, the technician can construct from wax, for example, a mockup 

30 of the future dental prosthesis to visualize the position and form of the future dental 
prosthesis. He then takes an impression of the wax mockup using a pliable material such 
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as silicon so as to create a key that defines the contour of the dental prosthesis. The wax 
mockup is then removed and the abutment is constructed within the confines of the key. 

Figs. 2a and 2b are pictorial representations illustrating a model abutment 20 
that is prepared according to the invention as follows. An intra-implant element 21 is 

5 removably and reproducibly attached to the dental implant 12 or, in the case of 
laboratory reconstruction, its duplicate. This may be achieved by snap-fitting the intra- 
implant element 21 to the dental implant 12 so that the two components are mated 
precisely, while allowing removal of the intra-implant element 21 from the dental 
implant 12 and its subsequent and exact reconnection thereto. The intra-implant element 

10 21 is bonded to an intra-crown element 22 via a resilient bonding material 23 so as to 
form a deformable connection between the intra-crown element 22 and the intra-implant 
element 21. The intra-crown element 22 is now adjusted relative to the intra-implant 
element 21 so as to form the model abutment 20 that is properly adjusted to the dental 
implant or the duplicate and is properly positioned to receive a dental prosthesis. 

15 It is important that removal of the model abutment 20 from the dental implant 

12 or duplicate does not deform the model abutment. In the laboratory this may be 
" feasible by relying on the finesse of the technician. In the clinic the connection may 
need to be strengthened prior to removal of the abutment. To this end, the resilient 
bonding material 23 may be light curable so that when the model abutment 20 is ideally 

20 positioned, the resilient bonding material 23 may be hardened by directing light on to 
the connection. Alternatively, the resilient bonding material 23 may be formed of a 
chemical bond that becomes hard after several minutes, thus requiring the practitioner 
or technician to work within the required curing time. Additionally or alternatively, the 
resilient joint may include a mechanical connection that is amenable to bending, 

25 elongation and compression similar to an accordion so as to allow the intra-crown 
element 22 to be adjusted relative to the intra-implant element 21. 

The model abutment 20 is then removed from the dental implant or duplicate, 
and is then used to form a permanent abutment. This may be achieved directly using the 
model abutment by forming the intra-crown element and the intra-implant element of a 

30 durable material, and rendering permanent the connection between the intra-crown 
element and the intra-implant element in the model abutment. One way to render the 
connection permanent is to add filler material such as metal or porcelain which can be 
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worked to provide a smooth external surface of proper form. In such case, the intra- 
implant element and the intra-crown element are maintained in proper mutual 
disposition, the cured or otherwise hardened resilient bonding material is removed, and 
the volume filled with a required material or compound to form the definitive 

5 connection. Alternatively, the permanent abutment can be formed using the model 
abutment as a template, possibly after finishing, using known techniques such as 
CAD/CAM and the like: 

Fig. 3 is a pictorial representation illustrating a modification to the abutment 
shown in Fig. 2 wherein the abutment is reinforced by means of mechanical 

10 reinforcements 30. 

Fig. 4 is a pictorial representation illustrating a modification to the abutment 20 
shown in Fig. 2 by adding deformable reinforcements 40 that strengthen the abutment 
while maintaining its flexibility. The resilient bonding material 23 may be provided in 
the form of a globule 41 having a pliable membrane 42 formed of an elastic material 

15 that contains resilient composite therein whose form may be matched to an internal 
contour of the intra-crown element 22 and to an external contour of the intra-implant 
'element 21. The reinforcements 40 are designed to permit elongation and rotation of the 
abutment before light curing the composite maintained by the membrane 42. 

Figs. 5a to 5e show pictorially different components that may be used to 

20 prepare the abutment 20 and allow for the fabrication of a dental prosthesis that is suited 
for fitting via the abutment to a dental implant embedded in the patient's jaw. The 
components may be provided singly or in kit form and include a plurality of intra- 
implant elements 21 each adapted for removably and reproducibly attaching to a 
different dental implant or duplicate. The kit further includes a plurality of intra-crown 

25 elements 22 suited for different sizes and morphologies of teeth to be reconstructed, and 
each being adapted for a respective dental prosthesis. The intra-crown elements 22 are 
configured for bonding to any one of the intra-implant elements 21 via a resilient 
bonding material so as to form a model abutment that is properly adjusted to a selected 
dental implant or duplicate corresponding to a selected intra-implant element and is 

30 properly positioned to receive a dental prosthesis. 

In order that the dental prosthesis may fit properly on to the abutment formed 
as described above, the dental prosthesis must be pre-fabricated in the laboratory so that 
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when it is situated in the patient's mouth, the dental practitioner can create a reverse 
abutment that is ideally suited to the dental prosthesis. This requires the dental 
technician to be able to pre-fabricate a dental prosthesis that is suited for fitting via an 
abutment to a dental implant without requiring precise knowledge of a location and 
•5 orientation of the dental implant in a patient's mouth. To this end, the kit further 
includes a plurality of intra-crown element replicates 50 each adapted for precise fitting 
to a respective adapter 51 and being configured for fitting to the intra-crown element 
replicate a dental prosthesis so as to properly and reproducibly locate the dental 
prosthesis in a model of the patient's mouth containing one or more adapters 5 1 . 

10 The kit may further including a plurality of copings 56 shown pictorially in 

Fig. 5e and each having an internal hollow that is of complementary shape to an 
external contour of a respective one of the intra-crown elements 22. The coping may be 
formed of wax, acryl, gold, non-precious metal, porcelain, zirconia, alumina and any 
other material suitable for forming a dental prosthesis. The kit may also include a 

15 plurality of temporary crowns each adapted for fitting to a respective intra-crown 
element replicate. Likewise, a plurality of porcelain crowns may be provided each 
"adapted for fitting to a respective intra-crown element replicate 50 and serving as a base 
for an ideal prosthesis by post modification. 

A procedure for forming a pre-fabricated dental prosthesis that is suited for 

20 fitting via an abutment to a dental implant will now be described. A model of the 
patient's mouth is formed having embedded therein an adapter 51 that is configured for 
removably fitting thereto an intra-crown element replicate 50. The adapter 51 is 
effectively molded within the model by forming a bore or recess that is sufficiently 
large to accommodate the adapter, and which after insertion of the adapter therein, is 

25 then filled with plaster compound that is allowed to set hard. By such means, the 
adapter 51 may be accommodated in the model in a position that approximates to the 
actual position of the dental implant in the patient's jaw although the exact position and 
orientation of the dental implant is neither known nor important. 

Fig. 6 shows pictorially a perspective view of the adapter 5 1 and intra-crown 

30 element replicate 50 shown in Fig. 5. The intra-crown element replicate 50 has a pin 52 
that is adapted for precise fitting to an internal bore 53 of the adapter 51 by means of 
external geometric protrusions 54 that engage corresponding internal recesses 55 in the 
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adapter. The length of the pin 52 is such that when intra-crown element replicate 50 is 
fully inserted into the bore 53 of the adapter 51, the protrusions 54 engage the internal 
recesses in the adapter, possibly with a snap fit. By such means, when a dental 
prosthesis is fitted on to the intra-crown element replicate, it may be ensured that the 
5 dental prosthesis will be properly and reproducibly located in the model of the patient's 
mouth. It will appreciated that the same result may be achieved by a pin that protrudes 
upwardly from the adapter to engage a correspond bore in the intra-crown element 
replicate. 

In respect of a dental prosthesis that is to be pre-fabricated, a respective intra- 

10 crown element replicate 50 is inserted into a respective adapter, and is used as a 
template for forming a dental prosthesis that may subsequently be fitted on to an 
abutment prepared according to the invention as described above with particular 
reference to Figs. 2 and 3 of the drawings. 

As an alternative to pre-fabricating the dental prosthesis in the laboratory, there 

15 may be created in situ in the model of the patient's jaw an imitation dental prosthesis of 
each dental prosthesis that is to be pre-fabricated or an imitation infrastructure thereof 
on which the dental prosthesis can be subsequently constructed. A 3-D computer 
construction of each imitation dental prosthesis or imitation infrastructure is then 
generated and used to generate the dental prosthesis or the respective infrastructure 

20 thereof from which the dental prosthesis may be formed. The 3-D computer construc- 
tion may also be used to generate a respective intra-crown element for preparing an 
abutment that is suited to the dental prosthesis and be formed according to the invention 
as described above with particular reference to Figs. 2 and 3 of the drawings. 

Fig. 7 is a pictorial representation illustrating a method for preparing a crown 

25 70 for fitting to a naturally devitalized tooth 71 via an intra-crown element 72 in 
accordance with an application of the present invention. An accurate model is made of 
the tooth 71 and associated root canal 73 or root canals. The model is then used to 
prepare the crown 70 being properly matched to a remaining peripheral contour 74 of 
the tooth so that the crown may subsequently be supported on one or more posts 75 

30 cemented within respective root canals 73 of the tooth 7 1 . 

Figs. 8a and 8b are pictorial representations illustrating a detail of the crown 70 
and enclosed intra-crown element 72 shown in Fig. 7. The crown 70 is bonded to the 
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intra-crown element 72 so as to form a combined crown and intra-crown element 76 that 
may subsequently be supported on one or more posts 75 cemented within respective 
root canals 73 of the tooth. The crown 70 is pre-fabricated and the intra-crown element 
72 is part of the kit described above, thus allowing the combined crown and intra-crown 

•5 element 76 to be prepared in advance by a dental technician. In the dental clinic, an 
outer surface of the tooth 71 is prepared for receiving the crown 70 and filling the 
combined crown and intra-crown element 76 with composite 77. The combined crown 
and intra-crown element 76 is then positioned over the posts 75, any surplus composite 
is removed, and the composite is cured. Once this is done, the crown 70 is effectively 

10 supported via an abutment that is reinforced by the post 75 and is formed of two parts: 
namely, the intra-crown element 72 and the reinforced composite 77 whose external 
contour is exactly matched to the internal contour of the crown 70 via the intra-crown 
element 72. Thus, the invention allows for a pre-fabricated crown to be ideally matched 
to the tooth 71 via a reverse abutment that is prepared after the crown is formed and is 

15 exactly matched to the crown via the intra-crown element. 

One way to remove the surplus composite will now be described. In the crown 
" 70 there is formed a bore 78 that is aligned with a corresponding aperture 79 in the 
intra-crown element 72. The bore and aperture are located according to predetermined 
esthetic and functional requirements so that, in use, they are hidden from view. The bore 

20 78 and aperture 79 serve as a window for directing light therethrough for curing the 
composite 77 within the combined crown and intra-crown element 76. 

Fig. 9 is a pictorial representation illustrating a method for forming a base 90 
of a dental prosthesis for attaching to a dental implant 91 or a duplicate thereof in 
accordance with an application of the present invention. 

25 An intra-implant element 92 is removably and reproducibly attached to the 

dental implant 91 or the duplicate. The intra-implant element 91 is or may be bonded to 
an intra-crown element 93 via a resilient bonding material 94 so that the base 90 formed 
thereby has a deformable connection between the intra-crown element 93 and the intra- 
implant element 92. The intra-crown element 93 is adjusted relative to the intra-implant 

30 element 92 so that the base 90 is properly adjusted to the dental implant 91 or its 
duplicate and is properly positioned to receive a dental prosthesis. The connection 
between the intra-crown element 93 and the intra-implant element 92 is strengthened so 
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that removal of the base 90 from the dental implant 91 or its duplicate does not deform 
the base, which is then removed from the dental implant or its duplicate. The connection 
between the intra-implant element 92 and the intra-crown element 93 is then perfected, 
and the base 90 is then used to form a permanent base for supporting the dental 

5 prosthesis. The permanent base may be provided with a bore 95 for accommodating a 
screw therethrough so that the base may be screwed to the dental implant 91 prior to 
fixing the dental prosthesis. 

Many other modifications, variations and applications of the invention will be 
apparent and the scope of the invention is therefore to be understood as encompassed by 

10 the attached claims. 



